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EDITORIAL 
THOUGHTS ON THE PROSPECTS BEFORE US 


The welfare of the veterinary profession does not rest upon sentiment alone for 
in the main a practitioner’s reward, financially and in public esteem, is commensurate 
with the economic value of his services and the manner of his social conduct. 


This statement applies to all types of practice for even in the case of the household 
pets the noble qualities of compassion have to conform to economic sanction in most 
instances. A veterinary surgeon must give before he can receive and as a rule if he 
gives well and of his best so in due proportion does he gain. One cannot deny that 
the two graces of sentiment and compassion are the most important factors which 
should influence a veterinary surgeon’s life and it is best if these were the attributes 
which guided his choice of a career but, whilst allowing of the greatest latitude, they 
must be kept under sensible control. He must curb his emotion when faced by a 
lachrymose client, especially one whose conscience is surfeited with remorse because 
of previous omission or neglect, who demands that no expense be spared in order to 
save a “cherished” pet. He can bring solace and comfort to those that are genuine 
in their anxiety and grief but he must be aware of those who, when the day of 
reckoning comes, ignore their commitments, astringe their tears and walk away. 


The quality of a man’s response and sense of duty is not proportionate to the flow 
of his tears for even in affairs of an intimate family nature when help is required and, 
especially if the purse has to be opened, there are none so willing to help as those who 
“unfortunately cannot”. Those who practise the healing art work in a sentient sphere 
and in turn they must be endowed with the grace and quality of sympathy and com- 
passion. On the other hand they cannot ignore the everyday facts of the world in 
which they live. They must pay due attention to the financial side of their business. 
If their economic affairs are on a sound footing and they are free from constant worry 
in that respect the professional side of their life will benefit accordingly. The economy 
of rural practice is linked closely with that of agriculture. It is of the greatest 
importance that we should note current trends in farming policy and try to forecast 
the future in order that we may keep our own affairs in order and flexible so that we 
can accommodate to any new situations that may arise. Agricultural practice may be 
divided into two main groups. One is orientated around the soil (arable farming) and 
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the other is concerned with the keeping of animals (animal husbandry). If the emphasis 
in the future is placed on the arable side of the scale the veterinary profession will 
profit but little for mechanisation has obliterated the horse, almost completely, as a 
source of power. If stock and dairy farming be the objective veterinary surgeons will 
continue to be in great demand. 


There are many cogent reasons why the line of animal husbandry should be 
followed. Whilst in Britain we may be able to grow the best quality grain it is 
impossible to produce in quantity sufficient for our needs and/or at a price competitive 
with the territories overseas. If we could produce in this way it could only be at 
some disadvantage to our kinsmen in Canada and Australia who, on two occasions during 
the last 40 years, have come to the rescue of the Mother Country when she was in 
great peril. From the point of view of animal husbandry there are no such repressions. 
This country is well favoured in the quality of its stock and they can turn the fruits 
of the soil, efficiently and economically, into human food. Well stocked land leads 
to high fertility of the soil and consequent increase in yield but even if we cannot 
supply all the cereal wants of our stock the deficiency can be made up by supplies 
from overseas. In recent years this policy has been implemented in the pig and 
poultry industries and in both cases we have been able to satisfy much of the home 
demand for pork and poultry products in fact, during one period, the surplus of eggs 
was sufficient to allow of a considerable export trade. 


It does look as if the farming policy in Britain will bend more and more to animal 
husbandry in all its branches. That being so rural practitioners can face the future 
with confidence. The economy of small animal practice is linked with commerce and 
particularly with heavy industry. If our heavy industry is prosperous most of the lesser 
facets prosper also and there is a state of full employment with ample recompense to 
the worker. The keeping of domestic pets is not a vital economic necessity, it depends 
rather on psychological factors and can be justified on those grounds alone. The 
number of domestic pets that are kept depends to a great extent upon the ordinary 
man’s surplus of income over expenditure. With full employment and good wages a 
man can indulge in his fancy or hobby. So whilst industrial output is good and demand 
remains at a high level small animal practitioners like their rural colleagues can face 
the future with confidence. 
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NOTES ON SOME ANIMAL DISEASE 
PROBLEMS IN JAPAN 


by 
W. P. BLOUNT, British Oil & Cake Mills, Ltd., London. 


It was my privilege to visit Japan recently and to spend two weeks in the Tokyo, 
Aichi, and Gifu Prefectures. Although my chief interest concerned poultry problems, 
I spent an interesting morning on September 6th at the National Institute of Animal 
Health, Kodaira, Kitatama. The Institute is about an hour’s run by car to the west 
of Tokyo. The following notes relate to that visit. 

Following a devastating epizootic of Rinderpest in 1872 one of the laboratories in 
the Agricultural Experiment Station was remodelled in 1891 for the study of scheduled 
diseases. In 1901 a new building was added to cater for the training of veterinarians. 
In 1910 the Institute was named the Research Station for Epizootics but, in 1947, it 
was called the Experiment Station for Animal Hygiene. In 1955 it was renamed The 
National Institute of Animal Health. 

Its function can be compared to that of Weybridge. It is administered by the 
Ministry of Agriculture and Forestry. The staff consists of 78 veterinarians and 
technical officers, 29 clerks, and 85 other ranks. There are 77 buildings devoted to 
research, for the preparation and distribution of biological products and drugs, and 
for training courses, etc. In principal the central laboratory is devoted mainly to basic 
research. There are a number of branch laboratories where specific subjects are 
studied, e.g. Rinderpest at Ako, reproductive disorders at Chugkin, etc. Although the 
training course for a licensed veterinary surgeon in Japan lasts four years, only the last 
24 are devoted solely to veterinary subjects. At the National Institute of Animal 
Health training courses in particular techniques are held at intervals. They extend over 
7 or 30 days. 

Most of the branch laboratories co-operate in these training programmes particularly 
at Hokuriku where 11 courses were held last year. Between them over 19,000 post 
mortem specimens or samples from diseased animals were examined last year. 

At the National Institute of Animal Health (Director: Dr. N. Kobayashi) the 
central laboratory research projects are divided into four divisions: — 


(1) Bacteriology, pathology, parasitology and Chemotherapy (Dr. O. Ichikawa). 

(2) Virology and extension teaching (Dr. S. Ishii). 

(3) Equine infections anaemia—pathology, bacteriology and applied research— 
clinical (Dr. Sn Hoshi). 

(4) Biological products—vaccines, sera, tuberculin, etc. (Dr. M. Watanabe). 

(5) Nutritional disorders—chiefly affecting cattle. 


The laboratories are exceptionally well equipped with an electron microscope, 
freeze drying and tissue culture equipment etc. A new colour translating T.V. ultra 
violet microscope, one of three now existing in the world, Model ME—101A for 
nucleo-protein research has been installed by the Neutronics Research Corporation, 
Walkden, Mass., U.S.A. 
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Research work in progress 

Many studies of the causal agent of Equine Infectious Anaemia are in progress 
because of the importance of this disease in Japan. The horse is giving way to its 
mechanised counterpart and it looks as though this field of research will shrink also. 

Rinderpest is absent from Japan at the present time but 4 million c.c. of immune 
serum are kept in reserve at their Ako laboratory. Tissue culture work and experiments 
with a chick embryo lapinised vaccine are in progress. There have been improvements 
in tuberculin manufacture. Johne’s Disease is not as yet, a problem of great importance 
but its diagnosis is being studied carefully. Sterility and Abortion in both cattle and 
horses as well as Mastitis constitute a very important part of the work in progress. Foot 
and Mouth Disease has not been seen for 40 years. 

Hog Cholera is one of the most serious diseases in Japan and on the whole the 
crystal violet vaccine gives good results. Lapinised vaccines have proved disappointing 
due to a 3% mortality following vaccination. A swine influenza-like virus (‘ H.V.J.’) 
is being examined as well as the viruses associated with Psittacosis and Ornithosis, 

Other specific diseases under investigation include Rabies, Listeriosis, Swine 
Erysipelas, Leptospirosis, Liver Fluke infestation (F. giganticum), Mange, and Foul 
Brood of bees. 

Nutritional disorders of cattle being studied include cobalt and copper deficiencies, 
Ketosis, etc. Milk fever is not a problem of importance in spite of the fact that the 
herd average in Japan for 365 days is 4,000 kilos of milk. Coliform infections are of 
importance in calves and pigs. Pig oedema was identified for the first time last year. 
A transmissible gastro-enteritis of swine exists and has been found to be associated with 
a particular B. coli infection of the stomach and duodenum. 

The range of biological products includes immune sera for Tetanus, Anthrax, 
epizootic fever of cattle, Distemper, Swine Erysipelas, Hog Cholera, Fowl Diptheria, 
and Fowl Cholera. Vaccines for Anthrax, Tetanus, Swine Erysipelas, Infectious 
Pneumonia of pigs, Hog Cholera, Fowl Cholera, Newcastle Disease, and Fowl Pox are 
produced also. 


Poultry diseases 

Fortunately their list of infectious diseases in poultry is short. Newcastle Disease 
was imported with infected carcases after the war but the country has been virtually 
free of the disease for five years. Infectious Bronchitis is on the increase. Of greater 
economic importance is the Avian Leucosis Complex—a histological study of the diffuse 
and nodular forms is now being undertaken by Dr. Ruizo Ishitani. Recently three 
papers have been published in the Japan Journal of Veterinary Science on pathological 
studies on the “Avian Leucosis Complex ” as well as others dealing with a transmissible 
strain of “ Avian Erythro Leucosis ” and “ Transplantable Chicken Sarcoma ”. 

In 1952 Dr. Morimatsu Watanabé published an article purporting to show that 
pullet disease (Avian monocytosis) was caused by a virus and he named the disease Avian 
Infectious Diarrhoea. Having changed his research post he has not published any 
further reports on the subject, but a colleague, Dr. Tanika at the Drug Assay Station, 
Nishigahara, Kita-ku, Tokyo is still working with the “ virus ”. These research workers 
are convinced that the virus they have isolated is capable of inducing pullet disease— 
either by oral or intravenous inoculation. Furthermore, they hope that other research 
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laboratories will co-operate with them in proving the transmissible nature of the disease. 
The casual agent passes a Chamberlain L3 filter and in four days’ time it induces 
a typical monocytosis which lasts for 3 to 5 days. The symptoms appear to be typical 
of Pullet Disease as experienced in Britain, and the mortality is usually less than 5%. 
Histologically the kidneys are affected with a nephrosis, the tubules being affected 
primarily, although sometimes so are the glomeruli. I have brought away a number 
of typical micro-photographs showing the condition. 

Incidentally, in the laying fowl the ovary shows the most acute change in Avian 
Monocytosis followed by an enlargement of the kidneys and a decrease in the size of 
the spleen. In Dr. Watanabé’s experience, no form of treatment has been found to 
be of any value, this includes antibiotics, potassium salts, and molasses. 

Pullorum diseases is of some importance. It flared up three years ago when there 
were approximately 3% reactors. Today only five birds in 700,000 reacted. The blood 
testing programme adopted at the time of the outbreak included the rapid testing of 
birds at 40, 60, 90 and 130 days of age. Apparently the drug Furazolidone is unknown 
in Japan. It is clear that many Japanese poultry breeders are using too low a strength 
of formalin for fumigation purposes since they use only 57 c.c. of formalin and 35 gms. 
of potassium permanganate to every 216 cubic feet of incubator space. 

Fowl Pox vaccination of chicks, at day-old, by a rapid back scratching technique 
is practised commonly and a pigeon pox strain of virus modified by passage through 
chick embryos is used. The vaccination programme is repeated every six months. 
(Some confusion amongst poultrymen appears to exist since they call a swollen infra- 
orbital sinus with ocular and nasal discharge Fowl Diphtheria). If vaccination is not 
practised in the spring, Fowl Pox becomes a menace, being spread by mosquitoes later 
in the warmer months of the year. 

Infectious Laryngo Tracheitis was a problem several years ago but it has now 
been stamped out by a slaughter policy. P.P.L.O. infections are recognised but no 
satisfactory method for differentiating the many strains encountered has been devised. 

Coccidiosis in young chicks is more important than in older stock and conventional 
treatments are used. Other intestinal parasites, however, are of little economic im- 
portance, e.g. Round and Tapeworms. Blackhead remains a problem, attacking chicks 
of 3-4 months of age (there are very few turkeys in Japan). 

In adult stock the second most important group of disease involves the reproductive 
system characterised by oviduct or ovary degenerations. 

External parasites are not much trouble to Japanese poultry keepers but flies are 
very often a nuisance especially where there are liquid droppings from nearby stock 
housed in hen batteries or from dumps of fish refuse. 

My host in Japan was Mr. T. Takahashi, Proprietor of the Japan Poultry Journal 
and President of the J.P.L. Incubator Co. and I would like to pay a tribute to his many 
kindnesses to me during my short stay in his country. 
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THE COCCIDIA OOCYSTS OF NIGERIAN CATTLE 


by 
R. P. LEE, M.R.C.V.S., and J. ARMOUR, M.R.C.V.S. 
Federal Department of Veterinary Research, Vom, Nigeria. 


Climatic conditions in many parts of Nigeria are suitable, over prolonged periods, 
for the sporulation and survival of coccidia oocysts. Routine faecal examinations show 
that local cattle pass a wide variety of oocysts during all seasons of the year and a 
hundred per cent. incidence of infection is frequently encountered in healthy herds. 

Clinical bovine coccidiosis is also known to be common, both on government stock 
farms and in native owned herds, and there are indications that the disease is of 
considerable economic importance. Until recently, the problem received little attention 
but it is recognised that there are many aspects which require critical investigation. 

An essential requirement for such investigations is a knowledge of the comparative 
morphological characteristics of the oocyst species liable to be encountered, so that 
differential counts can be made. To provide this information, a survey of the oocysts 
occurring in the faeces of cattle in the neighbourhood of Vom was carried out and a 
total of eleven species identified. 

Many of the species found at Vom are quite frequently encountered throughout 
Nigeria and it is hoped that the data presented in this paper may be of interest to 
workers interested in the disease in other parts of West Africa. 


Materials and Methods 

Faecal samples were collected manually from the rectum of cattle within a twenty 
mile radius of Vom during the period 1954 to 1956. The donor animals consisted 
of Zebus and Zebu-Friesian crosses, varying in age from four weeks to adults, 

Samples were taken to the laboratory immediately and examined that day or stored 
on ice. Consequently, only unsporulated oocysts which had been exposed to room 
temperature for not more than a few hours were studied. Oocysts were recovered from 
the faeces and mounted for morphological examination by the method previously used 
in this laboratory (Lee, 1954). 

On this occasion measurements were made under oil immersion by means of a 
Leitz filar micrometer. A total of 1,520 oocysts were measured. 

Sporulation tests were carried out using the technique described by Christensen 
(1941) but modified in the present survey in that oocysts were maintained at a constant 
temperature of 27°C. instead of at room temperature. 

Identification of oocysts was based, when possible, on the classification used by 
Christensen (1941) in his Alabama survey. E. braziliensis and E. wyomingensis were 
not dealt with by Christensen and their identification was determined by comparing the 
Vom findings with the original description. 


Results 
The survey revealed a total of eleven oocyst types all of which appear to be 
recognised species. They were identified as Eimeria subspherica, E. alabamensis, 
E. ellipsoidalis, E. cylindrica, E. zurnei, E. bovis, E. canadensis, E. braziliensis, 
E. auburnensis, E. wyomingensis and E. bukidnonensis. 


— 
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Eimeria subspherica (Christensen, 1941) 

The species was first described from the faeces of six calves in Alabama. It is 
relatively rare at Vom and massive discharges were not seen. It is the smallest oocyst 
so far described from cattle and under low power magnification can be missed easily 
during routine faecal examination. The wall is thin, transparent, fragile and collapses 
rapidly in sugar solution. (Plate I, 1). 

Measurements and other data relating to the Vom specimens are compared with 
Christensen’s findings. (Table I). 


TABLE 1 
Eimeria subspherica 
Summary of morphological and biological characteristics. Measurements in microns. 


Nigerian Original description 
oocysts Christensen (1941) 

Mean len: 11.4 + 0.070 ll 

Range in length 9.4 - 13.0 9-13 

S.D. of length 0.72 + 0.049 — 

Mean width 10.7 + 0.115 10.4 

Range in width 8.7 - 12.2 8-12 

S.D. of width 1.91 + 0.081 — 

Mean shape index 0.94 0.94 

Range in shape indices 0.84 - 1.00 0.75 - 1.00 

Sporulation time (hours) 120 - 144 96 - 120 

No. of oocysts measured 106 115 

No. of hosts sampled 5 6 


The only feature, which shows some divergence is the sporulation period but 
since examinations were made at 24-hour intervals the difference is not considered to 
be significant. Christensen describes the shape as typically subspherical, varying from 
spherical to bluntly ellipsoidal. The present authors did not find ellipsoidal forms 
as shown by the higher minimum shape index. 

Eimeria alabamensis (Christensen, 1941) 

The only records available to the present authors are contained in the original 
description based on 200 oocysts from four host animals in Alabama. The shape is 
described by Christensen (1941) as typically pyriform, showing considerable variation. 
No micropyle is perceptible and the wall is thin, delicate, homogenous, transparent and 
slightly thinner at the narrow end. The oocysts appear colourless and crystalline under 
low magnification but under oil immersion Christensen states that the wall has a 
greyish-lavender to pale brownish-yellow tint, fading to light yellow at the narrow end. 
He also describes the presence of a parachute shaped cap at each end of the sporocysts 
immediately before the first appearance of sporozoites. These caps disappear when 
sporulation is complete. 

In the present survey 150 oocysts from four animals were studied. The 
measurements and other data are shown in Table 2. 

The dimensions are very similar to Christensen’s though, he apparently saw some 
narrower forms as reflected in his slightly lower mean and minimum shape indices. The 
shape, colour, appearance of the wall, absence of a micropyle, sporulation period and 
the presence of a parachute-shaped cap on the sporocysts were all noted in the Vom 


oocysts (Plate I, 2). 
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TABLE 2 
Eimeria alabamensis 
Summary of morphological and biological characteristics. Measurements in microns. 


Nigerian Original description 
oocysts Christensen (1941) 

Mean len 19.2 + 0.137 18.9 

Range in length 15.1 - 24.5 13 - 24 

S.D. of length 1.68 + 0.096 — 

Mean width 14.1 + 0.081 13.4 

Range in width 12.2 - 17.0 11-16 

S.D. of width 0.99 + 0.057 — 

Mean shape index 0.73 0.71 

Range in shape indices 0.61 - 0.88 0.50 - 0.86 

Sporulation time (hours) 96 - 120 96 - 120 

No. of oocysts measured 150 200 

No. of hosts sampled 4 4 


An outstanding feature of E. alabamensis is the great variation in shape. In the 
present survey all the intermediate forms from sub-ellipsoidal to sub-cylindrical 
described for the Alabama specimens were encountered. 


Eimeria ellipsoidalis (Becker and Frye, 1929) 


The oocysts described first were from a single calf in Iowa and they were stated 
to be colourless, predominantly ellipsoidal in shape, with ovoidal and subspherical forms 
being rare. They measured 20 to 26 microns long (mean 23.4) by 13 to 17 microns 
wide (mean 15.9) and had a mean shape index of 0.68. The sporulation period was 
stated to be somewhat over two weeks but the tests were carried out in potassium 
dichromate and at room temperature. 

Christensen (1941) studied several hundred oocysts of the species in Alabama. 
They varied in shape from subspherical to cylindrical but ellipsoidal forms predominated 
regularly. The oocysts showed a pale lavender to yellowish tint under oil immersion 
and the walls were thin, homogenous, transparent and slightly paler at one pole. They 
were, in general, smaller and apparently somewhat stouter than the Iowa specimens, 
though 50 consecutive oocysts were encountered from a calf which agreed very closely 
with sites given by Becker and Frye (1929) in the original description. 

In the Vom survey 238 oocysts answering to the previous description of 
E. ellipsoidalis, recovered from 9 host animals, were studied. The characteristic shape 
was ellipsoidal but both subspherical and subcylindrical forms were seen in most of 
the calves examined. Colour and appearance of the oocyst wall agreed with Christensen’s 
description, and size and shape placed the Vom oocysts in an intermediate position 
between the Iowa and Alabama specimens (Plate I, 3). The morphological data are 
summarised in Table 3. 

Where mixed infestations were suspected the authors had some difficulty, initially, 
in differentiating laterally compressed individuals of EF. ellipsoidalis from those of 
E. cylindrica. They consider, however, that the parallel arrangement of the sides in 
the middle third of E. cylindrica provides a reliable criterion for differentiation. 

Intergradation occurs between E. ellipsoidalis and E. zurnei and in mixed 
infestations it would be impossible to separate subspherical forms of E. ellipsoidalis 
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TABLE 3 
Eimeria ellipsoidalis 
Summary of morphological and biological characteristics. Measurements in microns. * 


Nigerian Becker and Alabama oocysts 
oocysts Frye (1929) Christensen (1 941) 
Mean len; 20.3 + 0.192 23.4 16.9 
Range in length 13.0 - 24.9 20 - 26 12 - 27 
S.D. of length 2.96 + 0.135 — — 
Mean width 14.7 + 0.107 15.9 13 
Range in width 10.5 - 17.9 13-17 10 - 18 
S.D. of width 1.66 + 0.076 — — 
Mean shape index 47: 0.68 0.77 
Range in shape indices 0.56 - 0.98 —— 0.62 - 1.00 
Sporulation time (hours) 48 - 72 — 48 - 72 
No. of oocysts measured 238 — 350 
No. of hosts sampled 9 1 4 


from bluntly ellipsoidal individuals of E. zurnei. In practice, some errors in differen- 
tial counts would be unavoidable under such circumstances. 
measurements were, therefore, made only on oocyst discharges which were obviously 
not heavily, if at all, contaminated with E. zurnei. 


Eimeria cylindrica (Wilson, 1931) 
Owing to the morphological similarity between this species and E. ellipsoidalis 


the study was confined to faecal samples in which cylindrical oocysts having sides 
parallel in the middle third of the body were seen, unassociated with ellipsoidal oocysts 


lacking this feature (Plate I, 4). 


In the present study 


One hundred and fifty one such oocysts from four 


calves were measured and the findings compared with those of Wilson (1931) and 
Christensen (1941). The data are presented in Table 4. 


TABLE 4 
Eimeria cylindrica 
Summary of morphological and biological characteristics. Measurements in microns. 


Nigerian Original description| Alabama oocysts 

oocysts Wilson (1931) | Christensen (1941) 
Mean len 23.1 + 0.162 23.3 23.0 
Range in length 17. - 28.4 19.4 - 26.8 16 -27 
S.D. of length 1.99 + 0.144 — — 
Mean width 13.9 + 0.086 13.3 13.9 
Range in width 11.8 - 16.6 11.9 - 14.9 12-15 
S.D. of width 1.06 + 0.061 — — 
Mean shape index 0.60 0.57 0.60 
Range in shape indices 0.50 - 0.78 —_ 0.50 - 0.77 
Sporulation time (hours) 48 -72 —_— 48 
No. of oocysts measured 151 — 66 
No. of hosts sampled 4 — 1 


The measurements of length and width and the shape indices obtained by the 
above authors are remarkably close and there can be no doubt that all were dealing 
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with the same species of oocyst. The Vom material agreed with the descriptions given 
by Christensen as regards colour; the thin, homogenous, transparent nature of the wall 
and absence of a micropyle. 


Eimeria zurnei (Rivolta, 1878) Martin, 1909. 
Synonyms: 
Cytospermium zurnei Rivolta, 1878; 
Coccidium bovis Zublin, 1908 pro parte; 
Eimeria bovis (Zublin, 1908) Fiebiger, 1912, pro parte; 
Eimeria canadensis Bruce, 1921, pro parte. 

Yakimov and Galouzo (1927) retained the name E. zurnei for spherical oocysts 
measuring approximately 17 microns in diameter. The actual measurements quoted 
by them are 15.3 to 19.1 microns (mean 17.1). This description was accepted by 
Tubangui (1931) and Christensen (1941) though in addition they recognized ovoidal 
and bluntly ellipsoidal oocysts of this approximate size. 

The Vom oocysts, classified as E. zurnei, were sub-spherical to spherical though 
a few bluntly ellipsoidal forms were also seen. The other characteristics described by 
Christensen (1941) regarding absence of a micropyle, the thin homogenous, transparent 
nature of the wall and the greyish-lavender tint of oocysts under oil immersion were 
consistently observed in the present survey (Plate I, 5). 

The measurements and other criteria of identification agreed very closely with 
those of Tubangui and Christensen and are shown in Table 5. 


TABLE 5 
Eimeria zurnei 
Summary of morphological and biological characteristics. Measurements in microns. 


Nigerian Mindanao oocysts | Alabama oocysts 
oocysts Tabangui (1931) Christensen (1941) 
Mean length 17.3 + 0.102 17.7 + 0.188 17.8 
ring in length 14.7 - 20.5 13.5 - 20.2 15 - 22 
S.D. of length 1.23 + 0.072 1.393 + 0.133 — 
Mean width 15.7 + 0.065 16.1 + 0.151 15.6 
Range in width 13.4 - 17.3 12.3 - 18.0 13 - 18 
S.D. of width 0.791 + 0.046 1.121 + 0.107 — 
Mean shape index 0.91 0.91 0.88 
Range in shape indices 0.78 - 1.00 — 0.73 - 1.00 
Sporulation time (hours) 48 - 72 —— 48 - 72 
No. of oocysts measured 145 25 - 40 140 
No. of hosts sampled 5 _—— 5 


This is the species most frequently associated with clinical disease in Nigeria 
and almost pure discharges of the oocyst are observed. In dysenteric cases very high 
E. zurnei counts of up to 10 million oocysts per gram of faeces are common. 


Eimeria bovis (Zublin, 1908) Fiebiger, 1912. 


Synonyms: 
Coccidium bovis Zublin, 1908, pro parte; 
Eimeria canadensis Bruce, 1921 pro parte; 
Eimeria smithi Yakimov and Galouzo, 1927. 
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In classifying ovoidal oocysts intermediate in size between Eimeria alabamensis and 
Eimeria auburnensis Christensen (1941) retained the name E. bovis. He reduced to 
synonymy E. smithi, the name introduced by Yakimov and Galouzo (1927) for ovoidal 
oocysts measuring 25.2 to 32.4 microns long by 19.8 to 28.8 microns wide. 

In the Vom survey, ovoidal oocysts of this type were found to be almost identical 
in all respects with the Alabama specimens recorded by Christensen (1941). 

The two series of data are compared in Table 6. 


TABLE 6 
Eimeria bovis 
Summary of morphological and biological characteristics. Measurements in microns. 
Nigerian Alabama oocysts 
oocysts Christensen (1941) 
Mean len; 28.2 + 0.116 2h 
Range in length 24.0 - 32.8 23 - 34 
S.D. of length 1.54 + 0.082 — 
Mean width 20.9 + 0.073 20.3 
Range in width 18.1 - 22.9 17 - 23 
S.D. of width 0.97 + 0.052 — 
Mean shape index 0.74 0.73 
Range in shape indices 0.66 - 0.79 0.56 - 0.88 
Sporulation time (hours) 48 - 72 48 -72 
No. of oocysts measured 176 500 
No. of hosts sampled 10 8 


These typically ovoidal oocysts are identified easily and are not confused readily 
with other species. They are of the same shape as E. alabamensis though significantly 
larger and are considerably smaller than E. auburnensis, E. wyomingensis and 
E. bukidnonensis, the other typically ovoidal species seen in the Vom survey (Plate I, 6). 

E. bovis is ubiquitous in Nigeria and is frequently associated with clinical disease 
either alone or in mixed discharges with E. zurnei. The heaviest discharge of E. bovis 
recorded by the present authors was 12.5 million oocysts per gm. of faeces. The case 
proved fatal. 


Eimeria canadensis (Bruce, 1921) 
Synonym: Eimeria zurnabadensis Yakimov, 1931. 

Bruce (1921) described coccidia oocysts from cattle in British Columbia as 
E. canadensis which included forms resembling E. zurnei and E. bovis as well as some 
larger ellipsoidal or ovoidal types. Christensen (1941) believed that the latter which 
measured 30.7 to 32.3 microns long by 24.9 to 26.5 microns wide had not been 
described previously. He, therefore, retained the name E. canadensis for these oocysts 
and reduced to synonymy EF. zurnabadensis. The latter had been introduced by Yakimov 
(1931 and 1933) for large oocysts having a more or less cylindrical shape with both 
ends equally rounded. 

In his paper Christensen gives a detailed description of one hundred and seventy 
E. canadensis oocysts studied by him from Alabama. The Nigerian oocysts classified 
as E. canadensis compare closely with his description, though they occasionally take a 
little longer to sporulate. The comparative morphological data and sporulation times 
are shown in Table 7. 
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TABLE 7 


Eimeria canadensis 
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Summary of morphological and biological characteristics. Measurements in microns. 


Nigerian Canadian oocysts | Transcaucasian | Alabama oocysts 
oocysts Bruce (1921) oocysts Christensen 
Yakimov (1933) (1941) 
Mean length 32.5 + 0.136 — 34.1 32.5 
Range of length 29.0 -- 35.9 30.7 - 33.2 25.2 - 43.2 28 - 37 
S.D. of length 1.28 + 0.089 — — — 
Mean width 24.4 + 0.106 —— 25 23.4 
Range in width 20.8 - 26.8 24.9 - 26.5 | 18 - 32.4 20 - 27 
S.D. of width 1.08 + 0.075 —-- | — -—- 
Mean shape index 0.75 — 0.73 0.72 
Range in shape 
indices 0.66 - 0.83 — — 0.62 - 0.85 
Sporulation time 
(hours) 72 - 120 72 - 96 
No. of oocysts | 
measured 104 — — 170 
No. of hosts 
sampled 4 — — 8 


The shape was regularly ellipsoidal varying from 


stoutly ellipsoidal to almost 


cylindrical, the oocysts appeared yellowish-brown in colour under oil immersion and in 
all other respects closely conformed with Christensen’s description. (Plate I, 7). 

This species could be confused with oocysts of E. braziliensis in which the polar 
cap has collapsed. In the present survey, however, E. braziliensis tended to be slightly 


larger and the sporulation time appreciably longer. 


Eimeria brazilitnsis (Torres and Ramos, 1939) 
In a report on the coccidia oocysts of cattle in Brazil, Torres and Ramos (1939) 


described Eimeria braziliensis as a new species. The outstanding morphological feature 
was the presence of a polar cap, measuring 8 to 10 microns wide by 2 to 3 microns 


Summary of morphological and biological characteristics. Measurements in microns. 


TABLE 8 


Eimeria braziliensis and Eimeria béhmi 


Nigerian Original Eimeria Bohm 
oocysts description Supperer 
Torres and Ramos (1952) 
(1939) 

Mean length 35.7 + 0.175 37.5 — 
Range of length 30.7 - 39.5 34.2 - 42.7 33.75 - 42.1 
S.D. of length 1.77 + 0.124 — —. 
Mean width 25.6 + 0.135 27.1 — 
Range in width 21.9 - 29.9 24.2 - 29.9 24.1 - 27.7 
S.D. of width 1.35 + 0.095 — ——— 
Mean shape index 0.72 0.74 — 
Range in shape indices 0.63 - 0.87 0.67 - 0.83 — 
Sporulation time (days) 6-7 6 12-14 
No. of oocysts measured 101 128 62 
No. of hosts sampled 5 _ 9 
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high. Previously, polar caps had not been described in oocysts recovered from cattle. 
Another interesting feature recorded was a “ tenue portion ” of cytoplasm remaining in 
the region of the micropyle, following condensation of the cytoplasm. 

In the Vom survey occysts showing these distinctive features were observed and 
detailed examinations were made on a total of one hundred and one such oocysts 
recovered from five hosts. The findings, summarised in Table 8, satisfied the authors 
that these oocysts should be classified as Eimeria braziliensis. 

Other features of the Vom oocysts were the yellowish-brown colour of the wall 
under oil immersion, the presence of a micropyle showing as a dark line beneath the 
polar cap, and the brightly refractile appearance of the residual body situated 
immediately behind the micropyle. Though typically the polar cap was centrally 
placed on the micropylar end of the oocyst it was occasionally seen in a slightly eccentric 
position. It also showed a tendency to collapse and become unrecognisable on storage. 
(Plate I, 8). 

Since these examinations were made the species has been seen frequently throughout 
Nigeria. 

With the exception of a report from Austria the present writers are unaware of 
any published accounts of oocysts resembling E. braziliensis since Torres and Ramos 
(1939) described the species. Supperer (1952) working on the coccidia of cattle in 
Austria observed occysts with polar caps. He considered that they were different from 
all known oocysts of cattle and classified them as Eimeria bohmi n. sp. 

In a table showing the measurements of 62 oocysts he records the size as 33.75 
to 42.1 microns long by 24.1 to 27.7 microns wide, and the polar cap as being 10 to 12 
microns wide by 2 to 4 microns high. Reference to Table 8 shows that these measure- 
ments are virtually the same as those given in the original description of E. braziliensis. 
Figures of E. bdhmi in Supperer’s text also show a distinct body behind the micropyle 
in the same position as the residual polar bodies shown in the Brazilian and Nigerian 
oocysts of E. braziliensis. It is concluded, therefore, that E. braziliensis and E. béhmi 
are morphologically indistinguishable. 

In one important respect Supperer’s oocysts differed from E. braziliensis. Both 
the Brazilian and the Nigerian specimens sporulated in 6 to 7 days while E. bohmi 
required 12 to 14 days. 

The present authors and Supperer used the same technique for determining 
sporulation time but the latter conducted his tests at a room temperature of about 20°C. 
(Supperer, personal communication, 1957) whereas the Vom tests were made at a 
constant temperature of 27°C. It is difficult to say precisely what effect this difference 
in temperatures had on the sporulation time and until more information is available 
E. béhmi may claim validity on the basis of its prolonged sporulation time. 


Eimeria auburnensis (Christensen and Porter, 1939) 

These oocysts, first described by Christensen and Porter from calves in Alabama, 
are typically elongated, ovoidal, varying between tapered and subellipsoidal in form. 
A micrypyle is present and appears as a gap in the wall at the tapered end covered 
by a thin black line which Christensen and Porter (1939) consider possibly represents 
an operculum. These workers noted that the majority of the oocysts had smooth, 
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homogenous, transparent walls but others were seen in which the walls were heavily 
mammillated and semi-transparent. The colour of the cocyst wall varies from colour- 
less to light brown. (Plate I, 9). 


Oocysts answering the above description were encountered very commonly in the 
Vom survey and their dimensions and other characteristics are shown in Table 9. 


TABLE 9 


Eimeria auburnensis 


Summary of morphological and biological characteristics. Measurements in microns. 


Nigerian Original description 
oocysts Christensen and 
Porter (1939) 

Mean length 40.4 + 0.126 38.4 
Range of length 37.3 - 43.7 32 - 45.5 
S.D. of length 1.47 + 0.089 _— 
Mean width 25.1 + 0.023 23.1 
Range in width 22:2) = 20 -: 25.5 
S.D. of width 0.28 + 0.017 — 
Mean shape index 0.62 0.60 
Range in shape indices 0.54 - 0.70 0.48 - 0.76 
Sporulation time (hours) 48 - 72 48 - 72 
No. of oocysts measured 136 350 
No. of hosts sampled 5 8 


In general they were slightly smaller than Christensen’s and Porter’s but they are 
considered to compare closely to merit classification as E. auburnensis. All were of the 
smooth walled type and although these oocysts have since been observed on very many 
occasions in the faeces of cattle from widely separated parts of Nigeria the mammillated 
forms have not yet been seen. 


In Vom heavy discharges of E. auburnensis have been found in calves without any 
noticeable clinical signs being shown. 


Eimeria wyomingensis (Huizinga and Winger, 1942) 

The species was first recorded in 1942 by Huizinga and Winger from the faeces 
of a calf in Wyoming. 

The Wyoming workers describe this cocyst as having a typically ovoidal to 
elongated ovoidal shape with pyriform variations. The wall is approximately 3 microns 
thick, smooth and yellowish-brown to greenish-brown in colour. A micropyle is present 
at the narrow end. Sporulation takes from 5 to 7 days in dilute dichromate solution. 


In the present survey this type was found commonly in association with other 
species and at first it was thought to be a variant of E. auburnensis. After preliminary 
examinations, however, it was seen to be a much stouter, less attenuated oocyst and 
with a little practice at the microscope these differences became very obvious. (Plate 2, 
10). Heavy infestations were not common but eventually 60 oocysts of this kind were 
measured from four samples containing the parasite in apparently pure discharge. The 
measurements and other data are shown in Table 10 and are compared with data 
abstracted from Huizinga and Winger’s (1942) original description. 
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TABLE 10 
Eimeria wyomingensis 
Summary of morphological and biological characteristics. Measurements in microns. 


Nigerian Original description 
oocysts Huizinga and 
(1942) 

Mean length 39.9 + 0.268 40.3 
Range of le 35.6 - 46.4 37.0 - 44.9 
S.D. of len 2.08 + 0.190 —. 
Mean width 28.3 + 0.138 28.1 
Range in width 26.6 - 31.5 26.4 - 30.8 
S.D. of width 1.07 + 0.098 — 
Mean shape index 0.71 0.69 
Range in shape indices 0.63 - 0.77 0.60 - 0.78 
Sporulation time (hours) 72 - 120 120 - 168 
No. of oocysts measured 60 316 
No. of hosts sampled 4 10 


While a certain amount of overlapping could occur between E. wyomingensis and 
E. auburnensis, the former is, on the average, about 3 microns wider and, as the larger 
shape index shows, it is distinctly stouter and less attenuated. Its sporulation time is 
also somewhat longer. 


Two other oocysts have been described whose measurements correspond approxi- 
mately with those of E. wyomingensis. E. ildefonsoi (Torres and Ramos, 1939) has an 
average length of 41.56 microns (range 31.35-54.15) and an average breadth of 27.68 
(range 22.8-34.2). It is characterised by the presence of a residual body whereas 
E. wyomingensis contains no residual material. E. thianethi (Gwéléssiany, 1935) 
measures 42.6 microns long (range 33.7-48.7) by 28.6 wide (range 26.2-33.7) and has 
a thick wall resembling E. wyomingensis. The wall is described, however, as having 
two layers, the inner being striated. No striations were noted in E. wyomingensis by 
either Huizinga and Winger or the present authors. 


Eimeria bukidnonensis (Tubangui, 1931). 

In a previous communication (Lee, 1954), E. bukidnonensis was recorded from 
Kagoro, Nigeria and the findings from a study of 60 oocysts were compared with those 
of other authors. During the present survey a further 93 oocysts recovered from seven 
animals in the vicinity of Vom were examined and, with the exception of sporulation 
time, no significant differences were observed between the Kagoro and the Vom 
material. 

Records are, thus ,available for 153 specimens from this country and therefore 
the Nigerian oocysts of E. bukidnonensis can be described as follows: —They are 
yellowish-brown in colour with a thick, dark wall which is radially striated. The 
shape is pyriform and there is a distinct micropyle. (Plate I, 11). The measurements 
and sporulation time are shown in Table 11. 


The Nigerian oocysts of this species are significantly smaller than those described 
from the Philippine Islands by Tubangui (1931) and significantly larger than oocysts 
reported from North America by Baker (1938) and Christensen (1938 and 1941). 
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TABLE 


Eimeria bukidnonensis 
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Summary of morphological and biological characteristics. Measurements in microns. 


Nigerian Original New York oocysts| Alabama oocysts d 
oocysts description Christensen Christensen 
Tabangui (1931) (1938) (1941) 
Mean length 44.1+0.219 | 48.6 — 36.6 
Range in length 35.3 - 49.1 | 46.8 - 50.4 32 - 41 33 - 41 
S.D. of length 2.71 + 0.155 —— — _ 
Mean width 31.8 + 0.143 | E — 26.7 
Range in width | 26.3 - 37:2 33.3 - 37.8 | 24 - 30 24 - 28 
S.D. of width | 1.77 + 0.101 | — 
Mean shape index 0.72 | 0.73 0.73 0.73 
Range in shape  0.65-0.80 | 
indices | | — — 0.63 - 0.80 
Sporulation time | 120-168 
— 96 - 168 
(0. of oocysts 
measured 153 25 10 80 
No. of hosts 
sampled 8 1 — 3 


Nevertheless, the distinctive characteristics of the wall, micropyle and colour seen by all 
the above authors leaves no doubt that they were dealing with the same species. 

In the previous Nigerian work sporulation of the Kagoro oocysts was attempted 
at room temperature in 2% potassium dichromate and sporozoites were observed at 
the 17th day. Baker (1938) found the sporulation required 24-27 days. Christensen’s 
sporulation technique (1941) was used on the later collections at Vom at a constant 
temperature of 27°C. Under these conditions sporulation was completed in 5 to 7 
days, which compared with Christensen’s observation of 4 to 7 days. 


Discussion 

The authors, after some practice, experienced little difficulty in separating the 
Nigerian oocysts into the above categories and consider that the differentiation on 
morphological grounds is practicable, providing comparisons are made from examina- 
tions conducted under standard conditions, 

In the earlier literature some authors failed to describe the medium in which 
their material was examined and others, such as Tubangui (1931), examined oocysts 
after sedimentation in water, sometimes preceeded by passage through concentrated 
sodium chloride solution. 

Christensen (1941) effected an important improvement whereby oocysts were 
examined, floating free of distortion on the under-surface of the cover slip in a medium 
of sugar solution. He went further towards the standardisation of conditions under 
which sporulation times were determined by controlling, as far as possible, the oxygen 
supply of the oocysts. These tests were conducted at “ room temperature ”, and while 
this enabled a comparison to be made between the species at the one laboratory, the 
temperature was possibly not specific enough for workers in other parts of the world 
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Fic. 1. Eimeria subspherica. 


Fic. 5. Eimeria zurnei 


Fic. 4. Eimeria cylindrica. Fic. 7. Eimeria canadensis 


Photographs of oocysts of coccidia from cattle, taken under oil immersion and showing the 
approximate relative sizes. The oocysts are unsporulated. Magnification x 1300. 


(Article by R. P. Lee and J. Armour on pages 6-17) 
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Fic. 8. Eimeria braziliensis. 


Fic. 9. Eimeria auburnensis. 


Fic. 10. Eimeria wyomingensis. 


Fic. 11. Eimeria bukidnonensis. 


(Article by R. P. Lee and J. Armour on pages 6-17) 
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to compare their results with these. The present authors, used Christensen’s technique 
for the standardisation of the oxygen supply, but adopted a constant temperature of 
27°C. Further tests at this constant temperature would be more accurate and, 
therefore, give a more valid comparison. 

The practical difficulties involved in the differentiation of bovine coccidia are 
formidable, as Christensen (1941) points out. The classification of these coccidia will 
have to continue, therefore, to be made chiefly on the comparative morphological 
characteristics of the oocysts. This being so, and in view of the slender dividing line 
between some of the accepted oocyst types, it is most important that all workers should 
adopt the same carefully standardised conditions when making their examinations. 


Summary 


A survey of the coccidia oocysts is described in which eleven recognised species 
; were encountered. These are classified on morphological grounds as Eimeria subspherica, 
E. alabamensis, E. ellipsoidalis, E. cylindrica, E. zurnei, E. bovis, E. canadensis, 
E. braziliensis, E. auburnensis, E. wyomingensis, and E. bukidnonensis, and the 
findings are compared with those of other workers. 
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EQUIPMENT CARRIER 
By 
P. G. MILLAR, M.R.C.V.S. 


Ministry of Agriculture, Fisheries and Food, 
Central Veterinary Laboratory, Weybridge. 


When examining bulls intended for use at A.I. Centres or during the investigation 
of herd infertility problems, it is necessary to transport fairly numerous and frequently 
fragile, small items of equipment. It has been found difficult also to allow for their 
safe disposition while actually being used under farm conditions. Recently a carrier has 
been designed for such equipment, having in mind the need for compactness, durability, 
adequate standards of hygiene and portability, while at the same time having an 
appearance suited to professional standards. The following is a list of equipment con- 
tained within the carrier: — 


Artificial vaginas (complete) 

Staining rack (in transit position) 

Metal beakers 

Cotton wool (non absorbent) 

Spare liners 

Spare cones 

Tape 

Pasteur pipettes in cylindrical container 
Bottles of sheath saline 


The accompanying diagrams show the various compartments in which these 
materials are accommodated. 

To our specifications, these cases were made by the Heston Equipment Company 
Limited, of 1 Buckingham Palace Mansions, London, S.W.1. The body and lid of 


Top Tray Middle Tray H 
Glass smearing rods Bleeding syringes, 5 ml. 
Thermometers —10° —110° Bleeding needles f 
Thermometers, clinical Tube of “ Velufax ” q 
Vaginal mucus collecting tubes (2 dozen) Tubes of “ Vaseline ” } 
Microscope slides Bleeding rope d 
Coverslips Bull nose ring : 
Cotton wool (absorbent) Disinfectant 3 
Lens tissue Saline (for bleeding apparatus) 4 
Mouth pieces for mucus collection Soap and towel 3 
Aqueous mercurochrome 1% McCartney bottles 
Citrated aqueous eosin 3% Semen collecting tubes 4 
Methylated spirits Semen diluent tubes 7 
Tincture of iodine Sheath washing pipettes with flutter valves : 
Pipette teats 

Bottom tray 7 

Blood tubes 7 


XUN) 


PLATE 1 


Fic. 1. Complete carrier. 


Fic. 2. Top tray. 


(Article by P. G. Millar on pages 18-19) 
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PLATE 2 


prays 


Fic. 3. Middle tray. 


Fic. 4. Bottom tray. 


(Article by P. G. Millar on pages 18-19) 
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the case are manufactured from 18 gauge corrosion resisting aluminium alloy (4 hard 
N.S.4. type material). The corners of both the body and lid are Argon Arc welded. 
All the internal trays and fittings of the case are made from 18 or 20 gauge corrosion 
resisting aluminium alloy (4 hard N.S.4.). The tray corners are Argon Arc welded 
and the majority of the fittings are spot-welded. The case, together with the lid, is 
fitted with a single heavy-gauge brass lock and hasp and two special, stopped, case 
hinges. The case is carried by a grey suitcase-type handle. The complete case is 
stove-enamelled internally and externally with a grey hammer finish, while the trays and 
internal fittings are of self-colour aluminium. 

The carrier has been found to have many virtues, including its capacity to with- 
stand various sterilising processes without suffering deterioration by rusting. One com- 
partment, in the bottom tray, was designed to hold a compact microscope for occasions 
when it was desirable to travel by train or by aeroplane, but this compartment can be 
used, when necessary, for the carrying of spare A. V. liners and cones, allowing the 
collection of semen from a number of bulls. 

Attached to the inner surface of the lid of the case is a folding metal rack which 
can be erected to hold semen tubes and semen dilution tubes for handling on the farm. 
The top tray is fitted with a clip for a light metal staining rack to assist the preparation 
of slides. 

I am grateful to Dr. Stableforth and to Mr. Lawson for their interest in this 
equipment carrier. 


A FIELD STUDY OF A NATURAL OUTBREAK OF 
PARASITIC BRONCHITIS IN CALVES 
by 


D. ALLAN, M.R.C.V.S. 
Ministry of Agriculture, Northern Ireland. 


It was suggested by Allan (1957) that a detailed investigation should be made 
of this disease entity under conditions of natural infection which might yield useful 
information on naturally acquired resistance. 

A dairy farm with a history of parasitic bronchitis in calves extending over the 
previous four or five years was chosen for this study. Two fields, hereafter designated 
fields A and B, were found to be used for grazing calves. Six to eight calves born 
between December and February, are reared annually; thus a number of susceptible 
calves are ready to graze about mid-summer each year. No interference was made 
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with the usual husbandry practices until the point when the calves were removed from 
all source of infection. This was done at the suggestion of the author, in order to 
avoid loss of stock, and as will be seen, was delayed rather too long. 

None of the estimations of larval levels of herbage or faecal larval outputs of 
calves were assessed or correlated during the outbreak, but the clinical manifestations 
were observed, and the day to day picture obtained, formed the basis of the decision 
taken to remove the calves from field B on 3 September 1957. 


Field Records 


Table 1 gives a general comparison of the two fields A and B. Both have been 
treated with artificials and dehydrated lime, consistent with the findings of their soil 
analyses. 


TABLE 1 
Nature of Pasture 


Soil Type Soil Analysis 
Ph. 5.7 


Geology Slope Drainage 


Med. Sour Half Ryegrass, 
Field A Med Loam Avail. Phos. Carb. Steep Bad Y.. Fog, Med. 
4 acres 50 p.p.m. Limestone Half W. W. Clover Quality 
Avail Potash Level 
131 p.p.m. 


Ph. 5.5 


Med. Sour 1. Ryegrass , 
Field B Med Loam Avail. Phos. _ Carb. Med.  Satisf.  Cocksfoot, Fair 
3 acres 48 p.p.m. Limestone Y. Fog. Quality 
Avail. Potash W. W. Clover 


126 p.p.m. 


Table 2 shows principally the cropping of field B, and it will be seen that 14 
acres or roughly one quarter of this field has been grazed annually during the past 
four years. 


TABLE 2 
Cropping History: 


Acreage Acreage Acreage Acreage 
Field A  Grazed 1954 Grazed 1955 Grazed 1956 Grazed 1957 
4 acres 4 acres 4 acres 4 acres 4 acres 


Perm. Pasture Perm. Pasture Perm. Pasture 


Perm. Pasture 


14 acres grass 3 acres grass 
4 acres oats 23 acres kale 
Field B 53 acres 14 acres oats Hay crop taken from 3 acres grass 
53 acres grass reseeded with 13 acres grass. Remaining 2 acres kale 
M. grass mixture 1} acres reseeded grass, 


grazed for first time. 


Tables 3 and 4 give detailed accounts of the numbers and age groups of cattle 
which have grazed the two fields during a period of 18 months commencing from 
July, 1956. The group marked with an asterisk in Table 4 indicates the calves which 
form the basis of this investigation. 
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Fie 1 
(1957 - 1958) 


(1957-1958) 


indicates the larval level of herbage infection on field B. 
» 9 93 ~OUtput in the faeces of calves on field B and afterwards. 
~ »» date on which a calf was first exposed to infection on field B. 


Vertical interrupted line indicates the date on which the calves were removed from 
field B. 


Each Division on the vertical scale equals 1 larvae per gm. of faeces or 10 larvae per Ib. 
of herbage. 


Experimental Methods 


These can be divided into two estimations: — 
1. Estimation of herbage larval levels. 
Samples of both fields were taken in a manner simulating the grazing calf, using 
scissors and making two W-shaped routes across the field as described by Taylor (1939). 
The estimations of larvae per pound of herbage so obtained. were made by the 
Weybridge method (Parfitt, 1955; Michel and Parfitt, 1955.) 
2. Estimations of faecal larval outputs of calves. 
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The faeces of the calves which were sampled were always fresh, and naturally 
excreted. The Weybridge method was used, the result being calculated as larvae per 
gramme of faeces. The results of larval estimations of herbage samples from field B 
and also the faecal larval estimations from four calves, two six-month old and two 
four-month old, are shown on figure 1. 


Estimations of the larval level of field A on which all the calves started grazing 
for the first time in their lives, indicated a tailing-off curve where the infectivity and 
concentration were falling, and the latter had reached just below 1 larva per pound 
of herbage when the calves were grazing on it. No larvae appeared in the faeces of 
any of the calves while on this field. 


Clinical Observations 


These were made daily while the calves were at grass, and later when housed. On 
grass the nature and rate of respirations were noted, temperatures were taken, and 
chests were ausculated by stethoscope. The calves became used to being handled, 
whether recumbent or on their feet, and usually remained quite still during examination. 


Respiratory rates were found to vary considerably when the calves were showing 
no clinical signs of hoose on field A. Rates of up to 60 resp./min. were reached on 
days when the air temperature was in the 60-65°F. range. Shallow accelerated breathing 
can result from warm weather conditions, and in a clinical assessment of lungworm 
infection one must consider air temperature, humidity, and recent exertions of the 
animal under observation. 


Rectal temperatures were recorded and these serve as a useful indication, when 
lung changes have taken place, of the degree of systemic disturbance being experienced 
by the animal. 

Auscultation of the chest with a stethoscope using a Guy’s Hospital chestpiece with 
a rubber rim, proved the most efficient method of determining the extent of bronchial 
sounds, and evidence of lung change. 


No clinical signs developed in any of the calves during the entire period they 
were exposed on field A to a low and declining level of larval concentration. Exposure 
to the accelerating rate of increase of larval infection on field B produced clinical 
signs in all the calves. 


Calf 1. Clinical signs developed sixteen days after exposure on field B. Fourteen 
days after the onset of clinical signs this calf had a respiratory rate of 96 resp./min. 
(shallow fast breathing). It was mid-September before this rate had dropped to 
40 resp./min. and a very occasional cough was noted. Auscultation, at the peak of 
respiratory distress, produced harsh bronchial sounds, rhonchi and emphysematous 
cracklings. 

Calf 2. Clinical signs developed seventeen days after exposure on field B. As 
well as increased respiratory rates up to 98 resp./min., with protrusion of the tongue, 
this calf showed marked evidence of pulmonary oedema, with areas of consolidation, 
and temperatures up to 104.5°F. By early January the respiratory rate was 40 resp./min. 

Calf 3. Clinical signs developed eight days after exposure on field B. Respiratory 
rates reached 96 resp./min., pulmonary emphysema developed and the temperature 
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indicates the larval level of herbage infection on field B. 
a »» Output in the faeces of calves on field B and afterwards. 
»»  »» ate on which a calf was first exposed to infection on field B. 


Vertical interrupted line indicates the date on which the calves were removed from 
field B. 


Each Division on the vertical scale equals 1 larvae per gm. of faeces or 10 larvae per Ib. 
of herbage. 


Experimental Methods 


These can be divided into two estimations: — 
1. Estimation of herbage larval levels. 
Samples of both fields were taken in a manner simulating the grazing calf, using 
scissors and making two W-shaped routes across the field as described by Taylor (1939). 
The estimations of larvae per pound of herbage so obtained. were made by the 
Weybridge method (Parfitt, 1955; Michel and Parfitt, 1955.) 
2. Estimations of faecal larval outputs of calves. 
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The faeces of the calves which were sampled were always fresh, and naturally 
excreted. The Weybridge method was used, the result being calculated as larvae per 
gramme of faeces. The results of larval estimations of herbage samples from field B 
and also the faecal larval estimations from four calves, two six-month old and two 
four-month old, are shown on figure 1. 


Estimations of the larval level of field A on which all the calves started grazing 
for the first time in their lives, indicated a tailing-off curve where the infectivity and 
concentration were falling, and the latter had reached just below 1 larva per pound 
of herbage when the calves were grazing on it. No larvae appeared in the faeces of 
any of the calves while on this field. 


Clinical Observations 


These were made daily while the calves were at grass, and later when housed. On 
grass the nature and rate of respirations were noted, temperatures were taken, and 
chests were ausculated by stethoscope. The calves became used to being handled, 
whether recumbent or on their feet, and usually remained quite still during examination. 


Respiratory rates were found to vary considerably when the calves were showing 
no clinical signs of hoose on field A. Rates of up to 60 resp./min. were reached on 
days when the air temperature was in the 60-65°F. range. Shallow accelerated breathing 
can result from warm weather conditions, and in a clinical assessment of lungworm 
infection one must consider air temperature, humidity, and recent exertions of the 
animal under observation. 


Rectal temperatures were recorded and these serve as a useful indication, when 


lung changes have taken place, of the degree of systemic disturbance being experienced 
by the animal. 

Auscultation of the chest with a stethoscope using a Guy’s Hospital chestpiece with 
a rubber rim, proved the most efficient method of determining the extent of bronchial 
sounds, and evidence of lung change. 

No clinical signs developed in any of the calves during the entire period they 
were exposed on field A to a low and declining level of larval concentration. Exposure 
to the accelerating rate of increase of larval infection on field B produced clinical 
signs in all the calves. 

Calf 1. Clinical signs developed sixteen days after exposure on field B. Fourteen 
days after the onset of clinical signs this calf had a respiratory rate of 96 resp./min. 
(shallow fast breathing). It was mid-September before this rate had dropped to 
40 resp./min. and a very occasional cough was noted. Auscultation, at the peak of 
respiratory distress, produced harsh bronchial sounds, rhonchi and emphysematous 
cracklings. 

Calf 2. Clinical signs developed seventeen days after exposure on field B. As 
well as increased respiratory rates up to 98 resp./min., with protrusion of the tongue, 
this calf showed marked evidence of pulmonary oedema, with areas of consolidation, 
and temperatures up to 104.5°F. By early January the respiratory rate was 40 resp./min. 

Calf 3. Clinical signs developed eight days after exposure on field B. Respiratory 
rates reached 96 resp./min., pulmonary emphysema developed and the temperature 
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was 103.5°F. Coughing was very frequent and averaged one cough per thirty seconds 
over long periods. These clinical signs gradually lessened until in January the 
respiratory rate was 38 resp./min. 

Calf 4. Clinical signs developed eight days after exposure on field B. Seven 
days after the onset of clinical signs the respirations were 90 resp./min. Thirteen days 
after removal from all source of infection the respirations became 140 resp./min., the 
temperature 105.2°F. with oedematous rales, harsh rhonchi, and emphysematous 
cracklings, on auscultation. An expiratory grunt became audible at this time. Eight 
days fater the respirations had dropped to 74 resp./min., temperature 101.6°F., and 
oedematous rales were still audible, although the expiratory grunt had disappeared. 
The respirations were maintained at around 60-70 resp./min. but the temperature rose 
once more, and the expiratory grunt became audible again. The temperature then 
started falling until it was subnormal; death occurred six weeks after the calf had 
been removed from the source of infection. The clinical signs were typical of the fog 
fever syndrome. 


Discussion 


Field A was the source of infection in the outbreak occurring in 1956 on this 
farm. Field B was the source of the outbreak in 1957. The infection had been 
transferred from one field to another in the course of twelve months, This illustrates 
the high level of translation which can occur when infected calves graze aftermath 
and fresh young grass. 

A low level of infection on Field A in 1957 failed to produce clinical signs in the 
calves which had grazed on it for an appreciable time; nor were hoose larva seen in 
their faeces. 

Reference to figure 1 shows that calves 1 and 2 started passing larvae in their 
faeces twenty-nine days after exposure to a level of 14.3 larvae per pound of herbage 
on field B. Calves 3 and 4 showed Dictyocaulus viviparus larvae in their faeces 
twenty-three days after exposure to a level of 29 larvae per pound of herbage on field B. 

Clinical signs of parasitic bronchitis can occur before the disease becomes patent, 
ie., before the faeces contain larvae. This study shows that, when a field has an 
accelerating rate of increase of infective larvae in its herbage clinical signs can occur 
in calves as early as eight days after they are exposed to the infection. This is due to 
larvae penetrating lung tissue. It requires twenty-one to twenty-four days from the 
start of infection until the worms reach maturity in the bronchi and commence egg 
laying. There is, therefore, a prepatent period when the calf is exhibiting clinical signs 
but has no adult worm burden in its air passages. 

Despite very marked clinical signs of the disease all four calves showed a low 
faecal larval output (Calf 4 dropped to 40 larvae per g. of faeces before death). This 
is considered to be a manifestation of at least one of the phenomena of acquired 
immunity developed by the host body in response to nematode infection. Soulsby 
(1957) has stated that the effect of acquired immunity on parasites results in one or 
more of the following manifestations: — 

1. The host body becomes completely refractory to reinfection; a phenomenon 

known as “ protection ”. 
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‘Pullet 


disease’ | 
swiftly 


succumbs to 


Aureomycin 


Almost without exception, the simple addition 
of AUREOMYCIN SOLUBLE TINTED POWDER to the 
drinking water will entirely eliminate “‘ pullet 
disease’. The response is as prompt as it is 
consistent — making for a marked saving 
both in the cost of treatment and in the 


production of the laying flock. 


AUREOMYCIN 


CHLORTETRACYCLINE * TRADEMARK 


SOLUBLE TINTED POWDER 


Available in {lb. jars and 51b. drums, 25Gm./lb. 
Available only to the Veterinary Profession 


Veterinary Department Supplies obtainable from : 
Cooper McDougall & Robertson Ltd 
' Berkhamsted, Herts. (Berkhamsted 333) 
CYANAMID OF GREAT BRITAIN LTD Cooper McDougall & Robertson (Scotland) Ltd 


BUSH HOUSE LONDON WC2 | 6€2,Robertson St., Glasgow C.2. (Central 7329) 
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ADVERTISEMENTS 


KETOSIS TREATMENT 


KETOSIS TREATMENT contains propylene glycol and cobalt. Propy- 
lene glycol is non-toxic and is not destroyed by rumen micro-organisms, 
and it leaves neither undesirable residues nor oxidation products. It does 
not mask complicating infections. Both Acetonemia and Pregnancy 
Toxzmia respond well to treatment with KETOSIS TREATMENT. 


Available in cases of 12 x 10 fl. oz. bottles 
and |, 2 and 5 gallon cans. 


Prices and literature available on request. 


SOMERSET PHARMACEUTICALS LTD. 
Wellington, Somerset 


Telephone: Wellington, Som. 2244. 


Prescription Diets 


The following diets have been formulated for use in small 


animal practice. They are issued only to Veterinary 


Practitioners and to Scientific Institutions. 


piet NO. 1: High Protein Diet 
pier No. 2: Carotene Milk Fat Diet 
pieT NO. 3: Slimming Diet 


Details and information relating to clinical and other applications 
will gladly be forwarded 


THE VETERINARY DIVISION OF BOB MARTIN LTD 
SOUTHPORT LANCS 
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ADVERTISEMENTS 


infection by 
Streptococci 
Staphylococci 
Corynebacterium 
pyogenes 
Escherichia coli 


Erysipelothrix 
rhusiopathiae 
in POULTRY 


VET-SANA is designed to provide in one 
injection two potent antibiotics which USED WITH THE 
exert a high order of activity against a 
wide variety of both gram-negative 
and gram-positive organisms. Vv E T -j E C TA 
VET-SANA is available in 50 dose 

_ Self-sealing cartridges for administration 

_ with the VET-JECTA GUN. It 

can be used for the high speed treatment 

_ of any form of poultry over 1 Ib. in 

_ weight. Birds can be treated at the rate of 


1,200 per hour working with two 
catchers. 


we A SQUIBB-MATHIESON PRODUCT 


Please write for further details to:— 


E. R. SQUIBB & SONS LIMITED 


[NY 
Veterinary and Agricultural Division 
17/18 OLD BOND STREET: LONDON - W.I. 


Telephone : Hyde Park 3030 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 


ADVERTISEMENTS 


Now Benger 
improve on the 
best iron therapy 


yet 


IMPOSSIBLE? 


Trade Mark brand of ferrimicrodex 


MOST POTENT 
INTRAMUSCULAR IRON SUPPLEMENT 


More iron in Imposil. Benger — pioneers of single-injection intra- 
muscular iron for piglet protection—now improve on their own success 
with Imposil, most potent iron supplement in the world. Imposil 
provides 150 mg. of iron in every 2 c.c. injection; iron that can be 
absorbed and utilized completely. 


Effective in all animals. Imposil—widely used as a piglet prophylactic 
—is also highly effective in the treatment of iron deficiency in all 
animals: the earlier anaemia of calves, following redworm in horses, 
piroplasmosis in cattle, parasitism in sheep and dogs are some examples: 
also effective in all cases of traumatic and post-operative haemorrhage. 
Full details will be sent on application. 

Simplest to use. Imposil is simple and quick to use, both prophylactic- 
ally and therapeutically. One visit and a single injection is all that is 
normally required. 

No price increase. Imposil costs no more than the previous Benger 
intramuscular iron even though it is 50% more potent. Available 
through your veterinary wholesaler in vials of 20 c.c. and §0 c.c. 


Liikcae ee FURTHER DETAILS FROM BENGER LABORATORIES LTD., HOLMES CHAPEL, CHESHIRE 
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PARASITIC BRONCHITIS IN CALVES 


2. The elimination of existing infection or “ self cure ”. 
3. Complete or partial inhibition of development of the parasite. 
4. Inhibition of reproduction of the parasite. 


The two groups of calves were exposed for a long period on field A to small 
numbers of larvae representing the tail-end of the previous year’s larval translation. 
Presumably these were reaching the mesenteric-node complex of each calf. Subsequent 
exposure to the large and increasing numbers of larvae on field B produced marked 
clinical response, but depressed patency in the faecal outputs. It is not unreasonable 
to assume that an arrested development or inhibited reproduction of lungworms had 
taken place within the host tissues. 

According to Michel and Parfitt (1956) a pasture with up to 1 larvae per Ib. of 
herbage will cause clinical signs in susceptible calves, but they will survive. Why, 
therefore, was the concentration of larvae per pound of herbage on field A not sufficient 
to produce clinical signs and patency in faeces, unless the infectivity of the larvae was 
of a low order? 

Janett et al (1957) fed five calves with 300 larvae on each alternate day for a 
period of two months in an effort to simulate a field type of infection. Six months 
later 4 of the calves resisted reinfection with a challenge dose of 15,000 larvae, while 
the remaining calf resisted a dose of 90,000 !arvae. Here the infecting doses induced 
the mechanism of “ self cure ” which was followed by the establishment of “ protection ” 
(reinfection produces a rapid antibody response. (Janett et al, 1957). 

The infecting and challenge larvae used in this experiment were obtained in a 
manner best suited to the maintenance of their motility and infectivity. Michel (1954) 
states that to obtain reliable experimental results freshly recovered infective larvae 
must be used, as it is the general belief that D. viviparus larvae are erratic in their 
infectivity. Soulsby (1957) asserts that vaccination of animals with dried parasite 
materials will not induce “ protective” antibodies, although antibodies detectable by 
conventional serological tests are induced. Jarrett et al (1957) seem to have demonstra- 
ted this experimentally. 

Accepting the concentration of larvae on field A to be under 1 larvae per Ib. of 
herbage, but assuming it to be the commencement of an accelerating curve of infection 
when translation is at its optimum and infectivity high, instead of a tailing-off curve, 
susceptible calves on exposure should have developed clinical husk, as they did on 
exposure to field B; but is it not natural to suppose that a corresponding patency in 
faeces would have followed? Similarly if field A had mot contained any larvae, 
subsequent exposure to field B would surely have produced a higher output of larvae 
in the faeces, thus giving a truer reflection of the clinical picture obtaining. 

Autopsy of calf 4 showed marked lesions of the anoxic-cardiac-pulmonary 
pathological picture described by Jarrett et al (1957). The lungs were oedematous and 
consolidated in areas, and the heart was grossly enlarged. The numbers of adult worms 
in the air passages were not as numerous as might have been expected from the uptake 
of herbage with such an accelerating rate of concentration of infection, even six weeks 
after removal from this source of infection. 

The circumstantial information gained in this investigation considered against the 
background of experimental evidence points to the inducement within the susceptible 
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calves on field A of the inhibiting factor of acquired immunity. Subsequent exposure 
to the highly infected field B has produced an inhibition of development of lungworms 
which is manifested by the reduced larval output in faeces. Further estimations of 
these outputs throughout the winter months seem to support this view. 

It was unfortunate that husbandry methods had produced a safe and even beneficial 
pasture from a previously infected field, while turning a safe field into a highly 
dangerous source of infection. It was even more unfortunate that the immunity acquired 
by grazing on the former was of no immediate practical value to the calves when they 
grazed the latter. As Michel (1957) has shown the time has not yet arrived 
when one can confidently define the degree and extent of herbage larval infection 
which is to be regarded as safe for the grazing calf, under conditions of everyday 
farming and husbandry. Changing calves from one field to another, during the period 
of maximum translation of infective larvae in faeces to third stage larvae on grass is, 
however, fraught with danger and should be avoided. 


Summary 


An attempt has been made to utilise experimental methods in a field study of a 
naturally occurring outbreak of parasitic bronchitis. Larval counts and estimations have 
yielded data which has been assessed with clinical observations in the light of farming 
methods practised in a typical dairy farm in Northern Ireland. 
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THE BLOOD PICTURE OF ANKOLE 
LONGHORN COWS 


by 
I. M. SMITH, M.Sc., M.R.C.V.S. 
East African Trypanosomiasis Research Organization, Tororo, Uganda. 


In a previous paper (Smith, 1959) the blood picture of typical small, shorthorned 
East African Zebu cows was described. This phenotype occurs widely in East Africa. 
By contrast the typical Ankole Longhorn (Sanga) breed cwned mainly by the Abahima 
are found throughout the pastoral regions of Western Uganda, extending into Ruanda 
Urundi, the Belgian Congo and a small area of northern Tanganyika. Crosses between 
Zebu and Ankole are seen where the main areas of the two types coincide. The 
Ankole cattle are definitely of Nilotic origin and it is a widely held opinion that 
they resemble European stock closely because of, among other things, their reaction 
to rinderpest vaccines. Details of the history of the Ankole Longhorn have been given 
by Mackintosh (1938) and Williams (1938). 


Materials and Methods 


Animals. The study was made on blocd from the jugular vein of 30 cows of a 
herd of Longhorns which were passing through a central spray race near Mbarara which 
serves a wide area of Ankole. The herd, which was owned by a Hima, was probably 
a random sample of Ankole herds in that it happened to be the one moving through 
the crush when it was decided to take the samples. The bloods were taken at the 
end of the dry season and stored on ice in thermos flasks for 24 hours during travelling 
before they could be brought to the laboratory. They were then removed, allowed 
to warm by standing on the bench and shaken well before the examinations were 
made. According to Osgood, Haskins & Trotman (1930) most haematological 
measurements are not seriously affected when examinations are delayed for up to 24 
hours after the blood is withdrawn. 

Techniques. The methods employed were essentially those of Holman (1950). 
Full details of the examinations, which were the same as those used previously for 
Zebu bloods, have been given by Smith. 


Results and Discussion 


The findings in general are shown in Tables I and II. 

Erythrocyte Count. The mean for the sample was 5.51 x 10°/c.mm. and the 
standard deviation 0.82 x 10°/c.mm.; for the Zebu cow the corresponding count was 
6.21 x 10°/c.mm. The latter figure is significantly higher than the Ankole erythrocyte 
mean (P<0.001). Altitude affects the count but the two areas from which the Ankole 
and the Zebu samples were drawn are approximately comparable. The value is also 
considerably lower than those given by other workers, whose data has been summarized 
by Holman (1955), for cattle in temperate and tropical climates. Although the 
unavoidable delay in examining the blood sample may have been sufficient to reduce 
the count markedly this seems unlikely for, according to Osgood et al., erythrocyte 
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TABLE I. 
The Mean and Variation of some Blood Measurements of 30 Ankole Longhorn cows. 


Mean + 3 
Measurement Unit Mean Standard standard 
deviation deviations 
Erythrocyte count 10°/c.mm. 5.51 0.82 3.05 - 7.97 
Haemoglobin g./100 ml. 7.70 1.13 4.31 -11.09 
Packed cell volume % 30.73 4.55 17.08 -44.38 
Mean cell volume cu. 55.66 8.98 28.72 -82.60 
Mean cell haemoglobin pg. 14.18 2.05 8.03 -20.33 
Mean cell haemoglobin concentration % 25.26 3.13 15.87 -34.65 
Specific gravity 
(a) whole blood water = 1,000 1.042 0.003 1.033- 1.051 
(b) plasma * 1.026 0.002 1.020- 1.032 
Erythrocyte fragility g.NaCl/100 ml. 0.35 0.03 0.26 - 0.44 


* 29 bloods only examined. 


TABLE II. 


Distribution of some Measurements made on Jugular Bloods of 30 
Ankole Longhorn cows. 


Measurement Standard deviation 
—3 —2 —1 0 1 2 3 

Erythrocyte count 0 5 11 8 5 1 
Haemoglobin 0 3 13 8 6 0 
PCV 1 3 8 15 3 0 
MCHC 0 4 16 7 1 2 
Specific gravity 

(a) whole blood 2 1 19 Li 1 0 

(b) plasma* 0 12 12 5 0 0 
Erythrocyte fragility 0 9 11 7 3 0 


* 29 bloods only examined. 


counts vary little during 24 hours after withdrawal of blood. I tend to believe that 
the very heavy tick infestations which Ankole Longhorns suffer (Randall, 1951, 1956) 
may well be an important factor contributing to low counts. 

Haemoglobin, The mean was 7.70 g./100 ml. with a standard deviation of 
1.13 g./100 ml. This mean is significantly lower than that for the Zebu cow and 
is also much lower than the value for cattle in temperate zones (Holman, 1955). 
Garner & Unsworth (1953) detected a possible haemoglobin cycle in young West 
African Zebu bullocks related apparently to season, with the lowest values occurring 
during the rains. If there is a similar cycle dependent on seasons in East Africa then 
the level of haemoglobin in the Ankole cows was presumably at its highest since the 
samples were obtained at the end of the dry season. The value for Zebu cows was 
derived also from bloods taken in the dry season; it seems safe to accept that the 
difference between the Zebu and Longhorn is valid. As in the case of the erythrocyte 
count it may reflect tick, and perhaps other parasitic, infestations. 

Packed cell volume. The mean from the data was 30.7 per cent., with a standard 
deviation of 4.55 per cent. This figure, although lower than that for Zebu cows, does 
not differ from it significantly. It is however, rather lower that the working value 
of 35 per cent. given by Holman (1955) for cows living in temperature zones of 
Europe and America. 
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Mean corpuscular volume, mean corpuscular haemoglobin and mean corpuscular 
haemoglo”.in concentration. The mean values are given in Table I. All are similar 
to the values recorded for the Zebu and are rather lower than those for cows in 
temperate zones (Coffin, 1953; Holman, 1955). The values are close to those recorded 
by Fiennes (1953) for adult female stock at Ngong, Kenya. It would seem therefore 
that, irrespective of type, a degree of macrocytosis and hypochromia is widespread 
in East African cattle. 

Specific Gravity and Erythrocyte Fragility. With water as 1.000 the mean 
specific gravity of whole blood was 1.042 (standard deviation, 0.003) and of plasma 
1.024 (standard deviation, 0.002). The former value agrees fairly closely with that 
recorded by Smith for the Zebu cow, and by Dukes (1947) for cows generally. The 
figure is rather lower than that given by Holman (1955) for Ayrshire females at 
Compton, England, and the indication may be, therefore, that the Ankole, like the 
Zebu, have rather low plasma protein. On the other hand, the mean plasma specific 
gravity of the Ankole was 1.026, a value which agrees closely with that of Dukes, who 
stated that the average specific gravity for bovine plasma is 1.027. 

The mean erythrocyte fragility for the sample was 0.35 g.NaCl/100 ml., a 
figure very similar to that for the Zebu. The value is markedly lower than that 
described by Holman (1955) whose figure, too, was less than the lower limit of the 
normal range recorded by Wirth (1950). Holman (1955) attributed the differences to 
technical variations. The state of premunition to protozoan parasites, e.g. Anaplasma 
and Bebesia, probably widely prevalent in East African cattle, perhaps also play a 
part in lowering the erythrocyte fragility level. 

Correlations. These results are given in Table III. The best agreement was 
between haemoglobin and packed cell volume, though the degree of correlation was 
not as high as that previously recorded by Smith for the same measurements on 
blood from Zebu cows. When haemoglobin, the best estimate of the presence of 
anaemia (Holman, 1955), cannot be measured the packed cell volume could be used 
to give some idea of the possible existence of anaemia. Because packed cell volume 
requires laboratory facilities essentially the specific gravity of the whole blood, which 
can be measured easily in the field in Africa, could be used to estimate anaemia. 
It should be remembered, however, that the degree of correlation between haemo- 
globin and specific gravity of whole blood was not high (Table ITI). 


TABLE III. 
Correlation Coefficient for Pairs of Measurements on Blood of 30 Ankole Longhorn cows. 
Sp. Gr. 
Measurement Erythro Hb PCV whole plasma Erythro. 
count blood frag. 
Erthrocyte count _ +0.42 +0.46 —0.10 —0.35 —0.05 
Hb -+0.42 +0.74 +0.47 —0.03 +0.12 
PCV +0.46 +0.74 — +0.34 —0.07 +0.07 
Sp. Gr. (whole blood) —0.10 +0.47 +0.34 _ —0.08 —0.16 
Sp. Gr. (plasma)* —0.35 —0.03 —0.07 —0.08 _ +0.44 
Erythrocyte fragility —0.05 +0.12 +0.07 —0.10 + 7 _ 
f, 0.05 0.01 
0.36 0.46 


* Based on 29 bloods only. 
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Standards. Holman (1955) pointed out that in haematological work in cattle 
a well-chosen sample of about 30 animals will produce an adequate measure of the 
mean and distribution, and hence the limits of the normal haematological values of 
cattle. I believe that the sample from the Ankole Longhorn herd was sufficient in 
this respect, and, since there was no reason to believe that the herd was other than a 
random one out of many others that might have been examined, it seems reasonable 
to use the data from the cows of this herd as a basis for determining the limits of the 
normal haematological values of the Ankole Longhorn cow. The fact that the bloods 
could not be examined for 24 hours after they were withdrawn detracts no doubt from 
the value of my sample. In the field, however, it would be unlikely that individual 
blood samples would be examined more quickly. An individual Ankole Longhorn 
can be regarded as abnormal if its blood values fall outside of the tentative standards 
(mean + three standard deviations) shown in Table I. The use of the standard 
deviation to set the limits implies that the distribution is normal. The normality 
of the distributions of the various measurements has not been checked by calculation 
but, as Table II shows, they approximate to normality, so that serious error is unlikely 
to arise. 


Summary 


1. A blood sample was taken from each of 30 Ankole Longhorn cows. 

2. The herd from which the samples came was taken at random from native-owned 
herds passing through a spray race. 

3. Haematological standards based on the mean + three standard deviations for 
Ankoie Longhorn cows in the dry season are established tentatively. 
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REVIEWS 


GLAXO VETERINARY LEADER, No. 1. 

It has been said that the spate of scientific and technical literature is beyond 
the ability of the would-be reader and searcher after knowledge to digest, that it is 
the cause of much menta! indigestion because of its gaseous content, and that in the 
interests of the health of the scientific world a literary moratorium should be declared, 
the period to be ten years. 

The sponsors of this idea can think of only one defect in their plan and that is, 
it may seriously affect the chances of promotion of some of the younger workers 
who are gradually piling up their score of publications after the manner of the late 
Mr. Mead on a Hampshire wicket. 

Now if it was within my power I should exempt this brochure from the restrictions. 
It is printed and illustrated in a handsome manner. The contents are of topical 
interest, the subject matter is of a good “ mixed grill ” pattern, and can be read 
with interest and profit. If I were to favour any particular article it would be the one 
on Johnes Disease. it displays in a relatively few well chosen words and some 
beautiful coloured illustrations, all the known basic facts about this disease, which 
scourges many of our herds. Enterprising therapeutists will welcome the article on 
Corticoids which is straight from the horses mouth. The article on the Laboratory 
Monkey will interest students of Animal Behaviour and the final article on Immunisa- 
tion of Animals will be appreciated by those who practise this art in the field. 

If subsequent numbers can maintain the literary and scientific standard achieved 
by No. 1 then the compilers will have rendered a useful scrvice to the veterinary 
profession. 


MALAYSIAN PARASITES XVI-XXXIV. Edited by J. R. Audy. Studies from the 

Institute for Medical Research, Federation of Malaya, No. 28, pp. vii + 471. 

Kuala Lumpur: Institute for Medical Research; London: Crown Agents 

for Oversea Governments and Administrations, 1957. 42s. 

This study is the second of a series intended to gather together information 
relating to various groups of external and internal parasites of man and animals in the 
Malaysian region and is a direct continuation of the earlier Study No. 26 “ Malaysian 
Parasites I-XV” issued in 1954. It comprises a number of papers on arthroped 
ectoparasites along with two dealing with the known hosts of Malaysian parasites in 
generai and a review of the literature. The first paper is an interim review of the 
non-anopheline mosquitoes, the second deals with four new species of fleas, the third 
with ticks of Borneo and Malaya, and the remaining 13 deal with mites, including a 
certain number of non-Malayan species. The book is produced well and illustrated 
and the editor and other contributors are to be congratulated on the imposing record of 
active work carried out in Malaya during the past few years. To the entomologist or 
se aaa interested in the Malaysian fauna this will be a very valuable reference 


NOTICES 


Evans Medical Supplies Ltd. announce that they have produced a film on the 
Control of Footrot in Sheep. The film is in colour with sound and 16 m.m. It runs 
for approximately eleven minutes. The film starts with a survey of the disease. A 
variety of locations were used to obtain as wide a coverage of infected flocks as possible. 
The organism Fusiformis nodosus is shown in enlargement and it is emphasised that 
this microbe can only be carried in the feet of infected sheep. 

It is made clear that the common belief that Footrot breeds in the soil is false. 
This error may have occurred because it may be passed through the soil from one sheep 
to another in the period of under fourteen days when the microbe is still viable after 
leaving the infected sheep. 

The various stages of the disease and the method of visual diagnosis are shown 
in close up and these are followed by the measures that may be employed to eradicate 
the disease from a flock. An actual control operation on a farm is shown. The 
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importance of a complete examination of the feet of all sheep in an infected flock and 
the correct method of paring and medication is stressed. 

Copies of the film are available on loan, free of charge from: The Film Library, 
Evans Medical Supplies Ltd., Speke, Liverpool, 24. 


SURQUALET STERILIZER WITH SAFETY CUT-OUT 

After extensive tests, the makers of this popular sterilizer have now produced a 
new model fitted with a replaceable safety cut-out. This will prevent damage to 
boiler, jacket and element should it boil dry. Owing to structural modifications, it is 
impossible to adapt existing models. The SURQUALET one-pint sterilizer boils in 
ten minutes and employs a unique syringe sterilization technique. It will sterilize 
syringes and small instruments. It is portable, versatile and inexpensive. A leatherette 
carrying case is supplied at a slight extra cost making it a splendid presentation gift 
for the professional man as well as a necessary addition to the surgery. This sterilizer 
is also recommended for clinical work in schools, and because of its low price as 
a spare sterilizer where one is always in constant use. Full details can be obtained 
from the manufacturers, Surgical Equipment Supplies Ltd., Westfields Road, North 
Acton, London, W.3. 


Messrs. Silten announce price reductions for Leucotropin Veterinary as from Jan. 


1st 1959 as follows: 
Old Retail New Retail 
Price including Price including 
Purchase Tax — Purchase Tax 


Tablets 20’s_... 5/10 4/6 
» 1... BR 19/3 
Solution 30 cc. ... 6/9 5/5 
xR... 18/10 14/5 


They also wish to announce that they have appointed Messrs. W. Gimber & Sons Ltd. 
of 2 Queens Road, Peckham, London, S.E.15 to act as sole distributors of their 
veterinary products in the United Kingdom as from January Ist, 1959. Future orders 
should be addressed direct to Messrs. W. Gimber and Sons Ltd. 


The Distillers Company (Biochemicals) Limited announces the introduction of a 
new pack of ‘ Distivit’ B12, Veterinary (Injection of vitamin B12). The new pack 
contains 10 ml. (1,000 wg. per ml.). 


Price to veterinary surgeons ... ae 23s. Od. 

With order of £30 value and over ... 21s. 63d. 

With order of £100 value and over ... 21s. Ogd. 
Amendment 


Regarding the article on “ Observations on Some Aspects of the Corticosteroids 
in Small Animals” which appeared on page 455 in the December 1958 issue. The 
author’s name was given as R. H. Glover, this should have read R. H. Clover, M.R.C.V.S. 


Publisher’s Notices 


_ . THE BRITISH VETERINARY JOURNAL, with which is incorporated THE VETERINARY JOURNAL, 
is published monthly, and copy for advertisements should be in the hands of the advertisement 
—— not later than the 20th of the preceding month, if proof is required. Tel.: Temple 
Letters for the Journal, literary contributions, reports, notices, books for review, exchanges, 
new instruments or materials, and all matter for publication (except advertisements) should be 
addressed to the Editor. 
Annual Subscription, 42s. (Students Subscription 30s.) ($6.50 U.S.A. currency, post free). 
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Choose Bayer Biologicals and 
you're sure that the preparations 
you use are reliable. The fine quality 
of Bayer Biologicals has been 


Biologicals 


consistent proved in constant practice .. . 
the high standard of preparation, 

and backed by thorough testing, ensures 
efficiency. 


reliable 


Lamb Dysentery Vaccine : 
in bottles of 100 and 250 ml. 


Improved Pulpy Kidney Vaccine : 
in bottles of 50 and 100 ml. 


Improved Enterotoxaemia Vaccine : 
in bottles of 50 and 100 ml. 


Improved Braxy Vaccine : 
in bottles of 50 and 100 mi. 


Improved Braxy-Blackleg Vaccine : 
in bottles of 50 and 100 ml. 


Pulpy Kidney Antiserum : 
in bottles of 100 ml. 


Lamb Dysentery Antiserum Conc : 
in bottles of 50 ml. 


Lamb Dysentery Antiserum Natural : 
in bottles of 100 ml. 


Bayer Sheep Biologicals 


Bayer Veterinary preparations (including Sheep 
Biologicais) are supplied exclusively to members 
of the profession. Special quantity and contract 
rates available. 


Bayer Products Limited 

Eden Street, Kingston-upon-Thames, Surrey. 
Telephone : KINgston 7733. 

Telegrams : Bayaprod, Kingston-upon-Thames. | 
Irish Office: 1-2 South Frederick Street, Dublin. 
Associated exporting company : Winthrop 
Products Limited. 
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ADVERTISEMENTS 


FOUR IMPORTANT BOOKS = 


DISEASES OF CATTLE 


Edited by Fincher, Gibbons, Mayer and Park 


Twenty-five chapters covering Physical Examination, Laboratory Examination, Admin- 
istration of Medicines, Nutrition, Diseases of Calves, The Respiratory System, The 
Circulatory System, The Digestive System, The Urogenital System, The Blood and 
Blood-Forming Organs, The Locomotor System, The Skin, Artificial Insemination, 
Diseases Due to Physical Agent, Toxicology, Bacterial Diseases, Leptospirosis, Viral 
Diseases, Protazoan Diseases, Diseases of Metabolism, Miscellaneous and Unclassified 
Diseases, Salvage Through Slaughter and Herd Management. 

57 AUTHORS - 762 PAGES - 234 ILLUSTRATIONS - PRICE 128s. 


CANINE SURGERY 


New Revised Fourth Edition 


Thirty-one chapters completely revised. Anatomy, Physiology, Healing and Repair, 
Surgical Principles, Sterile Technic, Sutures and Ligature, Approach and Restraint, 
Anesthesia, Pre-surgical care, Wound Protection, Physiological Consideration of Some 
Postoperative Conditions, The Skin, Dental Surgery, The Mouth, The Tonsils, The 
Larynx and Trachea, Sublingual and Submaxillary Salivary Cyst, The Nose, The 
Ears, Eyes and Eyelids, The Thyroid Gland, The Neck, The Thorax, The Abdomen, 
The Genito-urinary System, The Mammary Glands, The Anus and Rectum, The 
Legs, Fractures, Luxations, and Cosmetic Surgery. 


30 AUTHORS - 816 PAGES - 600 ILLUSTRATIONS - PRICE 144s. 


PATHOLOGY 


OF THE DOG AND CAT 


(GENITO-URINARY SYSTEM) 
by Frank Bloom, D.V.M. 


A valuable book for the clinician who knows that the tendency to transfer conclusions 
based upon valid human genito-urinary pathology to the dog and cat has resulted in 
errors both in diagnosis and treatment. Out of his twenty-five years of experience in 
practice and teaching, Dr. Bloom writes with authority. The genito-urinary organs 
are described on a systematic basis. For each organ the normal, gross and micro- 
scopic anatomy is described and then compared to the pathological under the head- 
ings of: Congenital Anomalies; Circulatory Disturbances; Trauma; Regressive 
Changes; Inflammations; Primary and Secondary Tumors and Parasites. A compre- 
hensive discussion of the canine prostate is included 


480 PAGES - 312 ILLUSTRATIONS - PRICE 9s. 


CANINE MEDICINE 


New Revised Second Edition Published Jan 1959 


Twenty-eight chapters embracing Clinical Examinations, The Administrations of 
Medicines, Nutrition, The Digestive System, The Respiratory System, The Urogenital 
System, The Blood and Blood-Forming Organs, The Heart. The Endocrine Gland, 
The Anatomy of the Skin, The Skin, The Locemoter System, The Ear, The Eye, 
The Nervous System, The Allergies, Metazoan Infections, Mycotic Diseases, 
Rickettsial, Spirochetal, Bacterial and Viral Diseases, Diseases Caused by Physical 
and Toxic Agents, Gerontology, Pediatrics, Euthanasia, Parenteral Fluid Therapy, 
and Inhalation Therapy. 
The contents of this edition are 75°, new 


41 AUTHORS - 860 PAGES - 296 ILLUSTRATIONS - PRICE 144s. 


PUBLISHED BY AMERICAN VETERINARY PUBLICATIONS INC., 
SANTA BARBARA, CALIF, U.S.A. 


OBTAINABLE FROM 


seceezeete Bailliere, Tindall & Cox, 7 & 8 Henrietta St., London W.C.2 33.4 
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ADVERTISEMENTS 


Never before a 


Veterinary Needle like this 


This is a needle of completely new design. The point has the 
diamond shape long known to wood-engravers for its extra 
sharpness, strength and durability. In the enanenpes’ Star 
Veterinary Needle these inherent ad ges are d by 
a new shaft design, by the quality of the steel, and by the 
finishing technique developed by ourselves. As makers of all 
types of needles for many years we can state unequivocally 
that the Diamond Star is the most efficient veterinary needle 
yet offered. 


<3 Easy Penetration. Initial puncture is markedly easier, 
even in the toughest hides. Penetration is assisted by the 
gentler sloping bevel. 

<> Direction Control. The smooth penetration and the 
geometry of the shaft aid precise placing of the point—a 
desirable factor in dealing with mobile and sclerotic veins and 
similar ‘tricky’ injections. 

<4 Less Pain. The sharper point and high finish cause less 
pain. For injection of thick solutions the Diamond Star point 


permits the use of a larger needle for the same or even less 
degree of pain than that caused by a conventional needle. 


<> Strength and Durability. ‘The steel used for the 
Diamond Star is immensely strong, takes a keener cutting edge, 
is rust and corrosion proof, and keeps its temper in any 
climate. The high finish precludes point-hooking and 
reduces wear to a minimum. 


STAR 


STAINLESS 


Enquiries to: 8, & R. J. EVERETT & CO., LTD., 

939 LONDON ROAD, THORNTON HEATH, SURREY. TEL: THORNTON HEATH 3252-3 
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ADVERTISEMENTS 


THE THINGS A COW WILL EAT 


metal detector 


CINEMA - TELEVISION LIMITED 
WORSLEY BRIDGE RD., LONDON, S.E.26 


ACompany within the Rank OrganisationLtd. HITHER GREEN 4600 


This photograph — reproduced by permission of ‘Farmers Weekly” 


shows just part of a collection of metal articles found in cows’ stomachs. 
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ADVERTISEMENTS XVii 


GET PROMPT, EFFECTIVE 
CONTROL WITH 


(Selenium Sulphide, Abbott) 


Now, dogs can get prompt relief from those bothersome dermatoses 
diagnosed as dry eczema, moist eczema and fungus infections. 

You can expect these results—and from fewer treatments—with SELEEN 
Suspension, Abbott’s liquid selenium sulphide preparation. 

Reports from 334 cases show complete control in 87% of all cases 
treated—and many of these after shampoos, sulphur preparations 

and other skin medicaments had been used unsuccessfully. 

SELEEN relieves itching, kills fleas and lice—often in only one treatment. 
It quickly improves skin texture, eliminates dryness and scales, 

gives the hair a softer, glossier appearance. You'll find SELEEN easy 

to apply, safe to use. It lathers fast, rinses easily, requires only 10 to 15 
minutes per treatment. No offensive after-odour, no evidence 

of toxicity, no danger of stained carpets or furniture. 


bfott SELEEN IS EFFECT!VE FOR BOTH DOGS AND CATS. 
} IT IS AVAILABLE IN G AND 16 FL. 02. BOTTLES. 


ABBOTT LABORATORIES LIMITED - 8 BAKER ST: LONDON - W.1 
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AUSTRALIA— UNIVERSITY OF SYDNEY 


Applications are invited for the following Lectureships within the University 
of Sydney :— 


(1) LECTURESHIP IN ANIMAL MANAGEMENT 
Candidates should have veterinary qualifications. Teaching experience 
is essential and interest and ability in research desirable. The successful 
applicant will lecture and demonstrate in elementary Animal Husbandry 
to Second Year students in the Faculties of Veterinary Science and 
Agriculture. 


(2) LECTURESHIP IN ANIMAL GENETICS 
Candidates should be qualified in Agricultural or Veterinary Science. 
Teaching and research experience in the field of animal genetics essential. 
The successful applicant will teach in the Faculties of Veterinary Science 
and Agriculture. 


Salary for a Lecturer is within the range £A1,500-90-£2,100 per annum, 
plus cost of living adjustment and will be subject to deductions under the State 
Superannuation Act. The commencing salary will be fixed according to the 
qualifications and experience of the successful applicant. 

_Under the Staff Members’ Housing Scheme in cases approved by the 
Ser and its Bankers, married men may be assisted by loans to purchase a 
ouse. 

Further particulars and information as to the method of application may be 
obtained from the Secretary, Association of Universities of the British Common- 
wealth, 36 Gordon Square, London, W.C.1. 

The closing date for the receipt of applications, in Australia and London, is 
19th January, 1959. 
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